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(54) PHOTODETECTOR, SIGNAL PROCESING CIRCUrT AND OPTICAL INFORMATION REPRODUCING APPARATUS USING 
THE SAME CIRCUrrS 

(57)Abstract . . ^.u 

PROBLEM TO BE SOLVED: To realize simultaneous reproduction of three 
reoording tracks with three optical beam spots that are effective for high 
speed data transfer rate during reproduction of existing optical discs such 
as CD. CD-ROM and CD-R. in addition to a high density disc auoh as DVD- 
RAM. DVD-ROM disc using an optical head having simplified structure with 
only one photodetector. 

SOLUTION: Excellent focus error detection and tracking enror detection are 
performed from three optical beams reflected from an optical disc, and 
BimulUneously, the information signal is reproduced from the three 
Independent recording track using three optical spots, by providing 
semiconductor laser light sources 1,11, objective lenses 6. 15, diffraction 
gratings 4. 13 for dividing the optical beam to three beams and one 
photodetector 9 having the light receiving surface, where at least one light 
receiving region among three regions is divided into four sections. 
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(57) [Si^H] 

Sfflt^T, DVD-RAM. DVD-ROMr-f 
ifCDKfBltT-f X^^teiO. CD. CD-ROM. CD 
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4$^2000-28 54 B 2 



Jt»tt5il^t» fl!B3*l=*>(lt*Hfc}ttf-A&^t^ 

1, iB2at;s3fl)'>«<i:ti^-fih,*^<oaife<ai«-c-t 
i 3 ^cosBSffifaw: If Ripsaws ifvx 1^5 c t i^m 

fS«Sl *fcl*lll*«2lr!B«03fc^W1tt««iSa. 
IiS««4l mEJ'£«ltfl«<0 3Ofl>ajt«iJ«ro^*'>'te 
< i: 4, 2 o©a}t««I*EBfl>!pa(- 4 iJ«4xfcSitlB 
»&4oa)gjt®roa*i3WL-clf^i|Rll:^5tA^ 

■rm^^^ )!)%6Si3jiS3{c!am©}t^wfi!«^^s 
[0001] 



[0002] 

x^:t1i#®E«IS*eSi:L-r» fc5lMt3Vea- 
[0 0 0 3] fiiffl^iK^lcfiiL^StT'rx^^SSEro/hSfl; 

sl^•«^ililfcfi^i^t6<!a(^<Mjp^4^■c^^s. m^nm 

jP8-7 7 57 8#4^®-CI*, 1 OOSsJ^joUVXOlET 

Jtttffl«*Klt-6::i:l=J:y» W%U>X(D1KW=#5 

[0 0 0 4] jftT-f xi7i=E«l3?*iST-5'fi(* 
)fi^aE^l9>s:LTtey. x-5'fia)ii*l=#i^itT-f X 

::tlcj:yf-5'W^fflmftl=*tJ6-r4:^a-¥'. «» 
ojjt H-A*ffll>'5 c i: l=* y l§l^l=«[!» h V -<» ^ 4^6 
fl)T— ^ S4 $ fx 5 ^ i 1= <fc y f- 51 CaS K OSS 
^b*Ia**S^i:i:/><li3l*4^■Cl^*. C(DJ:5<f tCOi: 
LX. m^ltW^G 1-1 1 7 7 4 4*<fe|i. 
[0 0 0 5] iS<E-|lia«l=mi^6*l-CL\S3lfeT-fX<>l* 

1lltB*<E^*!h.t-L>$Efik ro^jfioat^-e 2 a 
-Ttt^J^, T<<x<7«)WaiEfiiffi!=^ 
«>a»Witi:Srt?B*<»l+6*vTSy» C©36(«i3H=5ao 

tt. *--fl)Jtt^'NV K-CEfiiRl«lT-f ;^^tS^«fflT 
i, fi!ljLlfOD^f»OD-R<f4f«DT-<;^^StEJ5* 1 . 



(3) 



1$Ba2000-2854B2 



ft4lM*DVD-RAM<tifl*T*-fX^S«l?*0. 6 

V D x<< I=« L-Cfi5ai-l9:tt4*vfcSti1j!iU VX^ffl 

[0006] 

[0 0 0 7] •7»-^lea^-^W3S<b«aM^:u 
[0 0 0 81 Elicottasjg*. *f6WAm-r'<*s 

[0009] 

JfefflA* 6 * Hfcit tr-A ?^ 3 * lairoJt If- Alcij- 



ttrE*T-fX<7ic«jte-r'5'>'j:< tti!ia©frE3*t= 

»tt * ilfc* tf- AltUEJtx ^x{;±a>IHS:S33|i:<D 
E»h7f *l=iaa*f:JB«-f5J:5l=L-Cl>«. 

[0 0 10] *fc. *ftwizj3ivTi*. ma^i-^jifiJiis] 
[00 1 11 *«M(ztei^rii» irE«#«aa 

[0 01 21 *56?9lcfcl%XI4. ilEJteSttSS© 

* I- w L ■ci^iS&s:5S)b^ &!as7*-*xx7-85ia 

[0 01 31 :4:ftiqi=l$U-CM:. fitrE$ti$)-<£))i 

?-l=tel+5»«SSi:«)3ft tf-A® 0 jSJt t + 1 «it t - 1 
JJlitOJftfiit* 1 MBS 1 S*BS 1 icKSr S * 5 Uri^ 
^. 

[0014] 

[S6l3«>||ffi©3l3fill KIT, *5eW«)Jff1 ©HffiJ^fflt 

Lxroit^'^"^ Kfl)«fltiabi;i=iiif^*ia®$#^U'a • 

[0 0 15] m^ S.lSSi2lt:^^m<l>m<DmMl&Wit 
LTOJt'N-/ KoWlSiEBHiefcy, ■C-ih--f*vSftSffl 
®fl5jtT-f 7at^3teT^X<? 1 4SS4L-CLx«« 
lB*«L'Ct>«. iail=*5t^-Cv U— tfitasi liffijxli 
6 50nmOa![tt-C56iS-rSJ|iS(*U— yT?fc5. tUW 

iK, iiitiftt^4i=a-r6. ia«ttt?-4i=j:y, aai-« 

m s^jt^i**©* *aiai" s 0 jjwfe 2: 0f ^roiasf ft T? 0 

'>){f < i: 1 3 *a>l$lSIBli;jltfl:a)*3tEI=»tt1'5fil^T» 
C*l63?|R(DitKl±a[fiatRtt05&4ir-f<;P/\ 

V D - R o Mf -f ft 4fa>ifeT-f 7 roffi®ii5±i= 
5. $6l=Jtir^X^7*ESfLfc»lC. ttB3ttll» 
5*eT» y-f ^7n/\-7 59-3l=24. 5'-<<7P/\ 



(4) 



t$rig2 0 0 0-28 548 2 



syjfefiro$<i¥»A<2iiu Htm 

[001 61 H2(=teL^"C, Wa.li7 8 0 nm©»fi"e 

mm'T■^ 3 (rats. 0»rtt7-i a^asat* 

6 3*fl)}ft«l4t;--AX:/'J 5lcA«Lgi4**ifc 

n^i^i^x-i s^mx. cj^i^cd-romt^ 
x^^54t^l±cD-R•r^';^^>'^l:^^^^**5tT^x^; i 

^•6. *6l=C<DJtT-fX<; 1 4Sfiii*Lfc"3oro3lfc^ 

5, e-AX:^yv^'5, ^r.<<;PA-7 5 7-3*^ 

w-e^f-f <;P/\-7 57-3l±» 7 8 0 nmOl/— yjfe 
IzSiL-CliSl QO%3giia-rS«fe5l='<?-3'Cl*5. 
[0 0 17] w(DJ«;tattS9l*fta-r*<»:^l= 

1 4 *sjitLfco»jteat;+ 1 jKia^rife. - 1 jfcia 

fc liT -< 7 T U V ^1' 7 1 -f X-f -< T ♦> a V 

[0 0 1 81 ««Jl/>X6»t;««lU>Xl 5I4T 

^7^ai-5i 1 6 1= Ay *iTfcy. u-r*i4. 

^i-SSifeya'f^H OI=2l®-r5c:ti:.ky 2jR5cMl=E 

[0 0 1 91 jit7'^x^;7±©3t;^7H<y Hc-3i> 
x^;?!:^^**!*}^^?^"^ H ooayi OK 10 

2a)'f'(y(.<;^:^^izfst^m!iiVLnwimt. dvd 



D-RAMT-<;».^±«)30(D3tXJPf H 0 0, 10 
1, 10 2<DlBtl±, ^'^O (b) IcSi-f *5l=OJfe5t 
0)JtXJt?f hi 0 OA^T-f X^>©3gl*iaia3 0 1 OR± 

icttiSLrt^5«^i*. + 1 jRmSTjtrostXfK-y h i o 

1 t-lXBlffJfeWiteXJK-:' H 0 2l±^*i'€*^i|»j*-r 
*m'83oocDK±i='iasuTU.5. -tursi^iais 

J:9<i:«&T!4>. jUtXjKy H 0 o. lOK 102® 

IBllCli. 03 (a) $fclt (c) IZTptiiottmUm 

3SErt3l3 0 0l=A5@»fO!>e»*Sltt, ftXTKyhfl) 

ticnt-S. tLT. ojfeJtojtXfK-y H ooofiWjfe 
1 jfciatifjteajtxjKy !• i o i 1 jrhst* 

©itX/Kv h 1 0 2«)SW3t«-e^-fl!)^S»?li*tkSt 
g|3 (a) Kt; (c) l=^-rJ:7r=^£l=£«At 

[00201 tzbv. ciii&slifJtmA^&lf^ilsS:^ 

/i:3Srtj«3 0 0T?Ole]tlf<0fg«fl=J:«SSf}feffiro^aE*> 

a::f;i.«#«> t.*xa^nSLAt±HH t & -3 -Cl^i tot? 
ft*. UoX. H4 (a) &y (b) J:5l=3tX 
TK-y (-1 0 0ORS*itJeA^6(§&*lfc7;*~ *Xl7— 
fi^tJtXJK'^ K 1 0 1 aUtJtXJt^V K 1 0 2<DRHJt 
jRA^aitfeiifct^^-AXXv-m^^ite-r-Si:, 7 

Lr, m#rti:i6^^5>faia»tt-t«)ttffiA<B(S^± 

|CSKL.TL^«. f-C-catX/K-y h 1 0 0fl)Sl^Jt*A^ 
*XI7-S#fc. itXTKv hi 01 

*fci*ytx7Kf hi o2£osl^^^tsA^e>^#^.*lfcp:l— 

ik. H4 (o) lz«-r*?J=7*-*XX5-g#l* 

ftftJ ^?*i5-*-CHaia»AMS«^±l=+ V >-tr;i'*4i 
/i:a»»7 :'3 XI 5-<t#* (#4 w i: A<-C * 4. 
[00211 ±m=fli Lfc J: 5 t3.m.mt. ■J-V'^a. ':fi\, 
»5C(=J:-5 h^-v4r>^^l7-<S#«iail=Ot%TtP<i 

hv'y*>;^x7-(t#*ttwrsts. *njiiu>7CA<h 

git®lzBai**tiSitX7K"y ht^aurU^tV 05 

(a) at; (b) ic^-r*7i««ta**ifchvf+>i^ 

■b-y hliias (a) at; (b) a),»:5tJtX7K'f hi 0 

oa>fiWit«A^^)«^tt Lfch^-y+i/^^ii^ictiitx^K 



(S) 



{$^2 0 0 0-28 5 4 8 2 



#a>tMat, it;i^?Kv H 0 1 aw 1 0 2(DS«Jtm*^ 

U, *7-b?> hrt»yiilt**A'>-fe/WU» BIS (c) 1= 

[0 02 2] *S6MI=«k?>lllfi»filI=fct^-CI*v filJi© 

[0 0 2 3] 06(t;^%gQI=J:-&iV:^tilSJ3<t:i;m#ia 
9lilKi=l!S-r«9l OMMl&Wi^f^Ltz^mm&XS'ya 

^ta^McSiKfiia2 0 0A<£€l$*v. iommizS:^ 

s**^•r^^■54«•tllait^Il§t2 0 1. atXK^K j. 

IT?£$4tri^'&4^S9Si^a«2 0 2;&<133$;h. 

Ti^*. f-Lra3t««2oo±i=tt» T-fX{>±ite;:^ 
h 1 1 0 ^m^Lxi^i, wimz^^wz o 1 Jii=i* 

ia« 2 0 2 ±»=tt-f -f ;^ iJtXTKy H 0 2 ©l*^ X 

J:U!l 1 2$»SfcL-Ct^4. 

rtSiii=!aits><ifcmsiE-sEffiaiaffi84o. 4i. 4 

2, 4 3(CJ:o-CmElcffi«$*v, ^h^h^tmtii^9 

omm^izmbiii,, mmz&ntmes f. e, h. 

K J. k. I 0)til*tati®3!t-®E3E«ygffiS4 4. 
45, 46, 47, 48, 49, 50, 5 1 1C^gSSiV 

1 2*0)ffl^)ia^lcl*, t^l^'H a, b, c, d, 
e, f, e, h, I, J, k, Hfimtiisiitztlziai 
•5. 

[0 0 2 5J ^RIw1S»ElKlzoL^rBlM■fS. itfi^aiSI 

a*<8#a. b, c, d*^^>li, l)nWSS5 2. S3, 
SSf5 4|cJ;o-C<a# (a + c) - (b + d) *<aj** 

it, iuffsss, 5 6, asssvjr^orm^ (a + 

d) - (b + c) A<a*l*it«. CC-e, (a + 
c) - (b + c) li, t^43»«)*lfjSJttS»itl=J:oTtt 



(a + d) , (b + c)(±, «l 

s:^iS]) ic2»«aLf=ii^o>«->!ro«aigEi=fcifs«iUijt 

fl:ir4aaL, C©2<ifl)©#a)S{B# (a + d) - (b 

[0 0 2 6] ai*©#a, b, c, d(=l±fit« 

StitttlBl%8 0]!i<»tt^nril3i-J, Z(0|§IBl=<l:-3riN 

0 «) h 9 ^ i5-<i^*iftm * ih.* * 5 l=tt -3 r 
1x4. la. ;:«>tiffiSttai»3ti=-3i>Ti*, Ri=aa© 

[00271 */-, JnffS8H=J:ytH^Ht#a, b, 
e, d«>fP«#RF2*±at'6 = 4:l=J:y, Jt-f-fX 

jat^A*. iiri3Jioftii8i$jfe«a«9fl)/<y^-i>rti= 

fftML, jte«lllj«l9()!){S^ttAtiS?'l=¥Q^# (a + b + 

[0 0 2 8] mmz. mn^sz. 8 3i=<):ytb^@# 

e, f, g, hat; I, J, k, 1 0!>«I©#RF1»t; 
RF3$4J5tti.Cil=J:y, Jtr-f X<7|c!3gi$;jtX 

ffH-eiiSidiltTt^JtEU**, fiirgajpssa 2, 8 3$}t^ 
tbsi9(D/<t/^-i?rtic<sML, jfetttt»9fl)«#ai* 

M?-(=a©# (e + f +g+h) Rtf ( I + 1 +k + 

[0 0 2 9] tiJ:to{g-te, f, g, h«^&li, 

lin»S85 8, 5 9, ai»«6 0l=J:-3T«# <e + g) 
- (f +h) A<tiJ**tl, *D»S6 1,6 2, l^ffSe 
3|=J:-3T:®^ (e + h) - (f +e) A<ai^)SilTlx 

«. |q«|{cttiA«^i, ], k, mime 

4, 6 5, iia:«t6 5|CJ;oTm^ (I + k) - (J + 
I) miJth, ^tzisanSBT, 6 8, iffii?S6 9lC 
J:oX<i# ( J + I ) - (J + k) *ttt*^?;h.TLxS. 
[0 0 3 0] (B^ (e + g) - <f +h) atf (l + 
k) - (J+ I) (±to»S?7 0l=J:oT{i# (e + e + 
I +k) - (f + h + J + I) fcUTtil*$4ir33y, 
El=iaffl»7 1 l=J:orBlrS©19l@*K i -CitW^^fC 
us. ^roiiii®s»7 irol@i|®*K1 l*<S# (e + g+ I 
+ k) - (f + h+J+l) A<<i^ (b + c) - <b + 
d) t«ISK-(nii^JStBlciEf€.J:5l=S«>e>*iTlx 
ft. ft*}, ea>lR# (e + g+I+k) - (f+h+J 



(6) 



4^^2 0 0 0-2 8 54 8 2 



[0 03 1]-*. (e + h) - (f +g) at; (I + 

I) - (j+k) I*, mns7 3\zi^^sxm^ (e + h 
+ 1 + 1) - (f + e+j+k) i<w^**i. $e.i=ia 
*B» 7 4 iz * -3 -c BrSron K 2 -ciara * *t-C 4 . 

C05Ji«|«7 4(DJ8ffi?K2l*{S# (e + h+ I + I ) 
- (t + 8+ J +k) (a + d) - (b + o) t 

C<01B# (e + h+I + !)- (f + B+J+k)(t. 

^SttJtXTK"-' H 1 1 fcl 1 2$•r^';^^7ro h^'y+V 

5tl=J;oTttai**i«T^X{7±XJt«vH 0 1fe*t/ 
1 0 2<D hvri/+V<^iv-1t^<»fPI=taat«t©"C 

|(a + d)-(b + c)l -K2' {(e + h+l + D- 
(f + g+J+k)) 

t*^. a}t««2 0 0A^61#6<vfcT-< 

X<?J:X»1<f hi 0 0(Dhv'y^>^'X5-<l#*^&. 
S)l|f;fB%2 0 1 ^iiXf2 0 2]!i^&t9&tlf=?''r X{'±X 
TK-y H o 1 tsi:xf^ 0 2(7) I>'5iy+V^^x5— 

[0 0 3 2] z.0)iR^tmm»a)-?t-iJ7, 

fc«>iciaft&*i-ci.>-5t.(D"cfc«. cix.iiD 

V D - R AMt fl> J: a iz-r -r (DEBBlCjl^ 

\ts ia7j=s?-rJ:ai=$-f«)y^7L;^.-<'y9^90i&«iy 

«»»5 4A^f)tt^l**lfc1i^ (a + o) - (b 
+ d) i:««»7 1fr&Hl**4tfc«#K1' {<e + 
1 +B+k) - (h+ I + f + J) ) *linl):»7 2*« 

{(a + c)-(b + d)l +K1' ((e+I+B + k)- 
(h+ I +f + J)l 

V H O 0<D7*— HOI 

ti 0 2fl)7;*~*;^x7-ii-^©fp<t-^$<i-tati|'a$ 

X X 9 -d^cD * 4ia^>tSL $ *i}af=«l JB U fc aBaS 7 
[003 3] J>Jl=h7-^4rV^^X5-{B#J=OL^Ttt. 
{(a + d)-(b + o)) -K2' {(a + h+l + D- 



(f+g+J+k)l 

*tii*STro. C>h.li11II2uf=*^l=S3fe«tt2GG*'. 

6f§6!h.f=T-fXi?±XJl«iy H oo©h5y*vyx 

7-<s#A^?>, a*«iJS2oi te*t^2 0 2A^&^#&*l 

fc-r-fX^?±XJtiv hi 0 1i3J:i;i 0 2a>hv'y+V 

{fxv-^^flDwe^^affLfc^^iciBa-rs. 

S^vfcaffiS h5'y^></'X7HI^l='it'3XL>S. 

[0034] CCIf. DVD-RAMT-f X^CWWS 
*i53tXJl??; hi 00. 101. 1 o 2 rota JlW<f fH« 
^ISraRIA^ 138 (a) l=n^-rJ:7l>d9-Cl^4«^. 
Ipi^W^dJfeXTK'y KOIHBSA* h^ eo-'-^T p 1 fl> 

1/2l=t^SS*lrt^SlS^^col,^r#x.s. dvd- 
RAMf-fXC/iiL^tJt^S^^K- if ;u-:?IE^-c fc 5 

•f 4Si»j«H3 0 1 (7> K) ±t=fi!fffle#*™Sih, 
■C^^"5. -eofclfe. mS©3Srti«3 0 0±l=Eil**Vfc 
tS$B<S#ttfl)Pffl!ll::i««t«3lErt«!ia3 o 1 ±l=IB®t 
iiitzfnm^ ($f=tti£l=»f£(03gA«l93 0 1 ±1= 

!z&:tMzmmnt^<r>mmizmmt?>mpim3 o o 

±l=i2^**ifc1li«fi^) i&3ffio)ifex;K'y h i o o. 
101. 1 0 2jffll\T|3^l=S4-r-5::i:*<t7t4. 

138 (b) |c«fJ:5l=. 3fil<0JltX;Kv hi 0 
0, 101. 1 0 2)!iWLt,l«ffiLT33e>-f. 3tX;K 
h 1 0 03!i<36rtrfll8ll=fcy . ifcX/Ky h 1 o l . 10 
2*<3Srt3i± (fc-6t^l*, JfcXjK'f hi 0 0A<3SrtMJ: 

(cfey. jtxjK-^ h 1 0 1 . 10 zi<^pimrA) 

iZ^illi. ia7|c?>Lfc*9(C3<i<D3tX7K5» hi 0 

0. 101, 1 0 2lCj:5tJI$ail#S30fl)ffl^3RF 

1. RF2. RF3i:Lrai*U OVD-RAMr-f 

t*<. ca>fc*ro3oro}tX7K^; hi 00. ioi. 
1 0 2«>IBll=fc*l3fth5y^«>*tti4ig*-efc-3rt 

[0035]-:^. DVD-ROMT-f Xi;'¥>CD-R 
OMT-fX^7fti:fl)J:9l=ia»«*l=f£t:fci4ffle':/ h 
A<7*-f X^7±|=Kl+6!h.Tt\«||4:^fflT-f Xif *fl± 

■rf»ig6i*. 7:*-*xx7-ii^t L-cja««>i^ja«i 
$ffltNs::iA<-tfS«.. -tc-cHDic^-rj:?!-. •wy 

^jlX'f 'y^9 0*J«kt;9i ^imygx.. 7*-*Xx 
9-«'^iLr (a + o) - (b + d) «. h9y*V 
LXI*(4ll<fttti|Hl»8 0 A>e)U:>J^F*lfc 
h9v+>fX7-<S#$tilS]Sl*4J:7l=-r;h,li. ?l 
&«fflf ^ x^7 l=a Lfc0rMO!>X7-®#fif§4 

[0036] ZCT?. 01 0l=*i«-*-J:ai-DVD-RO. 
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MT-fX<7|c33(tSSMiflPii||>a m&.\''7*jOti'y'3') 
Tp2l*v D VD-RAMT-f X^?lrfilt5E^h7V 
^e»^f^Tp1«)1/2l=ft:oTt>«. (DVD-R 

DVD-RAMT-<X^7<D36J*l}8liailSI±1 . 4 8 /i mT? 
) Lfc*<-3T. DVD-R AMT-f;^<7{zroSt 

h 1 0 o« 101, 1 0 2a>iijttfit|]Si:ia 
«titaraiaA<. ia3*.L<i±E8 ca) izm-n^vi-t^ 

•^rl^St, l^tJtgSi's^/ K&ffll^TDVD-ROM-T 
^X^SII4tf=«^l*, iB^ttlciai 0 (a) ©J:^ 

t*l6Wi-*5i.>Ttt, afflrojtX/K-y H 0 0. 10 
1.10 2 *t©f S«Jt*<-f-*i-?;Kait L 

fcajt®lS{2 0 0. 20 1. 2 0 2l=AS*L-CL^S^fiK 
^ffll^r. DVD-R0MT^'Xi'OSll^©ia® h^-y 
■rSCltA^BllS-CStS. ISS» 010 (b) fcSLM* 

(c) lcs«-r*5lc. 3li©}t;^7t<^/ hi 0 0. 10 

1. ^0 2^fi&tLmmuBt\'^v<?±lzm^m& 

g|1 0 (c) 112 h^V^^OEHEilAt&'&fKffi} 

0. 10 1. 10 2A<feih.«. fta*«i8e©fPlt#R F 

1. RF2. RF3l=<fey DVD-R0Mro3O©EfS 
hvV<?I^Btfl4A<Blfl6-Cfc«©l*-t9*-C*«:t>. ^ 
fc. 5£lc3%LfcJ:5l=. D VD-R AM-r-f X^'lcfctt 
l)3•^©Iata^•v•y^'^sl^^l±!6<mg^^i^tX7K•v h©SB 
la-CfeiKli. DVD-ROMT-<;^f l=telt*3ftXJK^/ 
hOiiSil^li. ill 0 (a) SbilMt (c) ©J:a 

<i^RF1. RF2. RF3$Plftl=S*feTf*'5. 
[003 7] *f=. CD- ROM/CD -RW&^tt. 

iaiao!ia2Ua%L/iia»r<s^i 3i=j3it«.}ttf-i.© 
mmfiiimnmtizt\zj;n}, iai i (a) 

IMi (b) l=SiLfcJ:9i:iEn-r«Ci:AWC*«. 
iai:fil^"C. CD-ROMfc5l^I±CD-R©fS^5 
1/(?5 0 0(*T p 3©faiBt?fey. 30©JtZ>K'^H 

0 0, 1 0 1. 1 0 21*151*1 tEfikhV^/i? 5 0 0©Jt 
lcfiB{B**lTl^S. HI 1 (a) I*. JtX5K«y h*<»ft 
h'5':'f l-ttfiLtt^SttlS^jStrisy. (b) 141 

isrtiwttKucfei^Tt. ia9i=fi»+SDVD-ROM-e 

3o©Eahvf f jii^&ajtfSia2oo. 

201. 2 0 2J:3-3©*XlK':» H 1 O. 111. 1 

1 2*BI«U. 30©l!t«<t#RF1. RF2. RF3 



plttt? JtX ?K V h OEia h 7 y ©* 

»l=ML-Ctt<#l=«iJIBA<J&<. Efikh^-yf ±I=^-C© 
jfcXJKv h*<ES^?!lx-CU^<fc3'a:<S*-Cft!til<J:L>© 
14. DVD-ROM©ia^tl^t8-C&*. 
[0 0 3 8] :|:|g|^l=<):€>yt^tl]||fe^<):U:{g#$a 
31lelBI:HtSffi2(OS%)»IS$. Bl 2$mi>Tfiiin 
-rS. El«t'i:«EfflL-Ct^«l^-E#(4. ^*t?©S5tP^-C 

ffli^&tiri^^t©^^]£-c&<&. Siomeomj&km 
«5jsit. 3o©a3tis»©^tio©aifci!i«2 0 2 

AM 0©a}tS-C«fiK**t-CL\*Zi:-Cfe5. w©«^ 
i. ff!lS.lf DVD-RAMT'-rX^^W^^'SSrtSIf^^ 
JltT-(X<;l=WL-C. 4»SlJ©ait®$J#-3 2 0©Sit 

h 5 ^i^^^x v-fi#At^ffl^tt-e 35 5 i: l^lftlr. 
3-3©JteX7Kv K^TAvfeT-i'X^^roEfiffiffiRFI. 
RF2. RF3$fl4Rlte"Cfc5. 
[0 0 3 9] lai 314. ;^ft^(=J:«IR3©9li&]&fiS$ 
fpLtztOVhi. 3-3©aitffi«2 00. 2 0 1. 2 
0 2©5-6. 1 O©a3lt«ia2 0 0©^34*4^JBI©gJt 
ffiji^&filfiEStiTJsy. 1 OOTJtX/K-y hi 1 OlZO)^ 

-trofcft, flniilliD VD-RAMT-fX<7©J:5 
<t3grtj?H*t-f^X^7©aff<{»4l4Slfr?fc4. L*v 

L. ffljtl4DVD-ROMx -f X^?-'f>CD-ROM-f -f 
X<7t=WLri4. JfeXJKy H 1 0*v6©fiffft7:j— 

tl5^l=. 3'3©flii5E«h7vf*^ 6 ©«««#* 
RF1. RF2. RFSfct-Crafl^lCB^AtprHB-Cft 

[0 0 4 0] lai 414. ^maizizifSAommmmi 

7TiLtzi>0>-etbic 3O©a3tt^JSt2 0 0. 2 0 1.2 

0 2©7l&. 1-3©a3fc«SJU2 0 0©^A<4»S<©ait 

®A^?>t9fi6*4iTl>«i:C?.l4l21l 3 iP*S©t8/ieT?fc 
6. lai StM&SjStt. 1o©ajt®A^&<i:«2'3© 

^tmm2o^. 2o^;!l^&©tilA$Mtr«e8 5l=J: 

1 5 |C5?-r<fc 7 (::. ffll^liCD-ROMx^'X<7±T?© 
JtXjfi^/ HOC. 10 1.1 0 3©|y]PBi£. EB«8h5 
•j»d^Tp3 (=1.6/im) ©BSl/4 4:-r4J:ai=K 
^t^(4. t>^l4>-53X7tf<y h»5t(=J:4S»fthvv 

Srai^fca'&l=J*. CD-ROMT»©3 hvV^B^?! 

^i4-c#iSt^4Jlfiet«-3TL^SA<. 01 ar/ia2ics5;L 
3 ftjt!¥!ai=fctxri4. )t:S©»««i^s :: t icj; y 04 

Jttf. DVD-R0Mi*-fX^©3feX>Kv H 1 0I=« 
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RF2, RF305l^l$?l4A<WtB-CfcS. 
[0 041] ftjS. *SllS}gfill=r«lLfc}fci¥i^l=i3L> 
Tl*, fii|j?.liDVDx-fX^7^iffll=fi;®iait**i.fc*t 

0>fflJl(=lK t TW y e ^Tffi 7 J: d 'atSfiH Sfflt^T 

©^^ST-fX^^StSJf 0. 6mm*#-r5DVDT'f 
X^7fl>SBeWJ:I=a»ttajfe*1**«lflBi:» iSfi7 8 0 

«1^lf DVD-ROM, D VD-RAMT-f ;^.i'<r 
^■rj:9ft1 •3<D>t«!lU>;<6t 10<Dia»ftt?-4Sfr 

[0 0 4 2] «t=, gti ft^6K4roiitfi»8Bfl>Hih.*3a 

[004 3] 

r» DVD-RAM. DVD-ROMT'<;'.^<tifOlS 
ffiJSr-f X^*>6«), CD» CD-ROM. CD-Rft 

2lb-Haii{b{C^rJa0:3O®JtXft<V H=J:«3"D(D 

[02] ;^few<omi a>Si&)^ll5i=^Nt&j<&^^ h'ro^x 

[1213] :4:SSq3l=J:iiDVD-RAMT^'X^7(=raS^* 



i). 

(o|gfli]i^ffi(DSi 1 oi&mvimiitH)\z^Ltzm«eiW 

[08] ;4!:«WlcJ:S0VD-RAM-r^Xi>l=ra«* 

[1391 ;^fiiiQ0»%t$tij$8^{i#$asiiBi@iz^-r^mi 

[HI 0] ;t:«Wlr**DVD-ROMT-f X<;|:RWif 
[HI 1] *ftP^irJ;§CD-ROMT^';^i'l=fiaSt* 

[H1 21 :^3ewa>%«^tts&m^«asiBi%i=Ba-r<;>m 
2 (ammmv^ Uf^«R&¥ISHfe^ J;U::7a <y ^H-c2& 

[Bi 31 ^^imommtmimBimzuthis 
[Hi 4] ;4cisw0:>ib<$d]i8^«^m[5]Kt=Bi-rdm 

[HI 5] *ftDH-J:'5C0-ROM-f-f 7.»lCBait* 

[016] *»tlfl>lltiBJ&lin»ffltx6!h.«it^'^v K© 

LtrffilSXEMH-Cft 
[^#a>S»iiQl 

1. 11 ittsKn*u— 4. 13 

6. 1 5 7. 1 4 Jttf-rX 

9 5t«Ha». 1 0 0, 1 01. 1 02 -T-f 

X^±<DitX;Kv h. 110, 111, 11 2 Silt 

®±©jt;^jK'y f-, 2 0 0, 20 1. 20 2 ajt^ 

IS 
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(11) 



4$69 2000-285482 




(12) 



2000-285482 




(72)ft?a# n± Sti F$i-A(#^) 5D118 AA14 AA26 BA01 BF02 CA11 

»!S)ll!R«tiR^PFSBSfflBl292»«!tta CA13 CA24 CM2 CD03 CF05 

^ttHS[«flFP;rT;U^;« x-fTi^X-rAK CF16 CG04 0636 DA02 DA33 

50119 AA10 BA01 DA05 EA02 EA03 
EC02 FA05 KA19 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record. 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the appHcant. 

Defects in the images include but are not limited to the items checked: 

^^^L ACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ F^ED TEXT OR DRAWING 
, BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

^^^INES OR MARKS ON ORIGINAL DOCUMENT 

'^REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




